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Description 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a polypropylene resin composition having an excellent coating property after a 
plasma treatment, and an excellent weathering resistance, which is especially useful for a bumper. 

10 2. Description of the Related Art 

A polypropylene resin is widely utilized for automobile parts and various industrial parts, due to its excellent chem- 
ical properties, physical properties and moldability, and further, its light weight and relatively low cost. In particular, the 
use thereof for automobile bumpers is now widespread. 
is in general, automobile bumpers were used without a coating or when entirely coated, but a partially coated product, 

i.e., having a portion uncoated, has become popular from the viewpoint of the design demands, and accordingly, a 
weathering resistance in addition to an excellent coating property is now required of the polypropylene resin. 

In general, a bumper made of a polypropylene resin was coated by the following method. Specifically, the surface 
of the bumper was washed with a halogen-based organic solvent and given a primer coating, and then a top coating 
20 was applied over the primer coating. 

Currently, to reduce costs and improve productivity, a method is now widely used which comprises washing the 
surface of a bumper with a halogen-based organic solvent and subjecting the surface of the washed bumper to a 
plasma treatment, instead of applying the primer coating, and then applying a top coating over the plasma treated 
surface. 

25 Nevertheless, when the bumper washed with an organic solvent is immediately placed in a plasma treatment tank, 

an organic solvent vapor volatilized from the surface of the bumper inhibits the generation of the plasma, and thus an 
effective plasma treatment cannot be conducted. Accordingly, the organic solvent present on the surface of the bumper 
is removed in a high temperature atmosphere, prior to the plasma treatment. 

A polypropylene resin was blended with, for example, various antioxidants and tight stabilizers, to enhance the 

30 weathering resistance and light stability thereof, but when such a polypropylene resin is molded into a bumper, washed 
with a solvent and dried in a high temperature atmosphere, these antioxidants and light stabilizers often bleed out onto 
the surface of the bumper during the above steps, and this brings a problem in that the plasma treatment of a bumper 
does not improve the coating property 

35 SUMMARY OF THE INVENTION 

Accordingly, the objects of the present invention are to eliminate the above-mentioned problems of the prior art 
and to provide a polypropylene resin composition having an excellent weathering resistance and having an excellent 
coating property after a plasma treatment. 
40 Other objects and advantages of the present invention will be apparent from the following description. 

In accordance with the present invention, there is provided a polypropylene resin composition comprising: 

(i) 100 parts by weight of a composition of 

45 (a) 45 to 88% by weight of a crystalline ethylenepropylene block copolymer, 

(b) 10 to 35% by weight of a thermoplastic elastomer having a substantially saturated main chain, and 

(c) 2 to 25% by weight of an inorganic filler; 

(ii) 0.03 to 0.6 part by weight of a hindered nitrogen-free phenolic antioxidant; 

so (jjj) 0.03 to 0.6 part by weight of a nitrogen-containing hindered phenolic antioxidant; 

(iv) 0.03 to 0.5 part by weight of a benzotriazole ultraviolet absorber; and 

(v) 0.05 to 1 .0 part by weight of a hindered amine light stabilizer having a molecular weight of 500 or more or 
having no N-H bond and having a molecular weight of less than 500. 

ss DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the polypropylene resin composition according to the present invention, the weathering resistance is made 
compatible with the coating property after a plasma treatment through the use, as an antioxidant, of a nitrogen-con- 
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taining hindered phenolic antioxidant in combination with a hindered phenolic antioxidant not containing nitrogen, and 
at the same time, the use as a light stabilizer of a hindered amine having a molecular weight of 500 or more or not 
having a N-H bond and having a molecular weight of less than 500. 

In the polypropylene resin composition of the present invention, the proportions of the individual ingredients are 
5 as follows. 

The contents of the crystalline ethylene-propylene block copolymer, thermoplastic elastomer and inorganic filler 
are 45 to 88% by weight (preferably 55 to 80% by weight), 10 to 35% by weight (preferably 15 to 30% by weight), and 
2 to 25% by weight (preferably 5 to 22% by weight), respectively, based on 100% by weight in total of the crystalline 
ethylene-propylene block copolymer, thermoplastic elastomer, and inorganic filler. 
10 When the crystalline-propylene block copolymer content is less than 45% by weight, the flowability of the polypro- 

pylene resin composition becomes poor, which makes the molding difficult. On the other hand, when the content is 
more than 88% by weight, a molded article having a well balanced rigidity and impact resistance cannot be prepared. 

When the thermoplastic elastomer content is less than 10% by weight, the impact resistance of the molded article 
becomes poor, and when the thermoplastic elastomer content is more than 35% by weight, a molded article having a 
is required rigidity cannot be obtained. 

When the inorganic filler content is less than 2% by weight, a problem arises in that the rigidity of the molded article 
is lowered, and when the content is more than 25% by weight, the impact resistance of the molded article is lowered. 

The contents of the hindered phenolic antioxidant not containing nitrogen, nitrogen-containing hindered phenolic 
antioxidant, benzotriazole ultraviolet absorber, and hindered amine light stabilizer are as follows. 
20 Specifically, the hindered phenolic antioxidant not containing nitrogen, nitrogen-containing hindered phenolic anti- 

oxidant, benzotriazole ultraviolet absorber and hindered amine light stabilizer, respectively, have the following contents 
based on 100% by weight in total of the crystalline ethylene-propylene block copolymer, thermoplastic elastomer, and 
inorganic filler. 

25 (a) Hindered phenolic antioxidant not containing nitrogen 0.03 to 0.6 part by weight (preferably 0.1 to 0.4 part 

by weight) 

(b) Nitrogen-containing hindered phenolic antioxidant 0.03 to 0.6 part by weight (preferably 0.1 to 0.4 part by 
weight) 

(c) Benzotriazole ultraviolet absorber 0.03 to 0.5 part by weight (preferably 0.1 to 0.4 part by weight) 
30 (d) Hindered amine light stabilize/ 0.05 to 1 .0 part by weight (preferably 0.1 to 0.8 part by weight) 

When the content of the hindered phenolic antioxidant not containing nitrogen, nitrogen-containing hindered phe- 
nolic antioxidant, benzotriazole ultraviolet absorber or hindered amine light stabilizer is less than the above-described 
content range, the weathering resistance is too low, and when the content is more than the above-described content 
35 range, the above-described antioxidant or the like often bleeds out, and thus the coating property is poor. 
Each ingredient of the composition of the present invention will now be described. 

The crystalline ethylene-propylene block copolymer has an ethylene content of 5 to 25% by weight (preferably 6 
to 20% by weight) and an MFR (mett flow rate) of 10 to 70 g/10 min (preferably 10 to 45 g/lO.min). 

When the ethylene content is less than 5% by weight, the impact resistance of a molded article prepared by molding 
40 the propylene resin composition of the present invention is unfavorably lowered, and when the ethylene content is 
more than 25% by weight, the rigidity of the molded article is lowered. 

When the MFR value is less than 10 g/10 min, the moldability is poor and the appearance of the molded article is 
also poor, and when the MFR value is more than 70 g/10 min, the dispersibility of the thermoplastic elastomer or the 
like becomes poor, and thus the impact resistance is lowered. 
45 The main chain of the thermoplastic elastomer must be in a substantially saturated state. Specific examples of the 

thermoplastic elastomer include hydrogenated products of ethylene-propylene copolymer rubbers, ethylene-propyl- 
ene-diene terpolymer rubbers, ethylene-butene -copolymer rubbers, styrene-butadiene or styrene-isoprene block, or 
random copolymer rubber. These rubbers may be used alone or in any mixture thereof. 

Examples of the inorganic filter include talc, calcium carbonate, calcium oxide, calcium hydroxide, magnesium 
so carbonate, magnesium hydroxide, magnesium oxide, aluminum hydroxide, magnesium sulfate, barium sulfate, glass 
powder, clay, dolomite, mica, silica, alumina, potassium titanate, wollastonite, fibrous magnesium oxysulfate, and glass 
fiber. These inorganic filler may be used alone or in any combination of two or more thereof. Talc, calcium carbonate, 
barium sulfate and fibrous magnesium oxysulfate are particularly preferred as the inorganic filler. 

The average particle diameter (in the case of a spherical or flaky form) of the inorganic filler or average fiber 
ss diameter (in the case of a needle or fibrous form) is preferably 5 ujti or less, more preferably 4 u,m or less, most 
preferably 1 to 3 ujti. Preferably the content of the inorganic filler having a particle diameter or fiber diameter of 8 (am 
or more is 1% by weight or less. When the average particle diameter or average fiber diameter is more than 5 u.m, the 
impact resistance of the molded article is unfavorably lowered. 
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Examples of the hindered phenolic antioxidant not containing nitrogen include: 



(1 ) 2,6-di-tert-buty!-4-methylphenol, 

(2) octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate, 

(3) pentaerythrityl-tetrakis [3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate] 

(4) 3,9-bis(1 J<Jimethyl-2-{P-(34ert-butyl-4-hydroxy-5-methylphenyl)propionyloxy}ethyl]-2,4,8,10-tetraoxaspiro 
(5,5)undecane, 

(5) triethylene glycol-bis[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl) propionate], and 

(6) 1 ,6-hexanediol-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate. 

Examples of the nitrogen-containing hindered phenolic antioxidant include: 

(1) triazine nitrogen -containing hindered phenolic antioxidants such as 

(a) 1,3 t 5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-S-triazine-2,4,6-(1H, 3H, 5H)trione and 

(b) 2,4-bis(n-octylthio)-6-(4-hydroxy-3,5-di-tert-butylanifino)-1,3,5-triazine, 

(2) amine nitrogen-containing hindered phenolic antioxidants such as N,N'-hexamethylene-bis(3,5-di-tert-butyl- 
4-hydroxy-hydrocinnamide), and 

(3) N.N'-bisIS-CS.S-di-tert-butyl^-hydroxyphenylJpropionylJhidrazine. 
Among the above, triazine compounds are most preferred. 

The hindered amine light stabilizer must have a molecular weight of 500 or more or not have a N-H bond in its 
molecule and have a molecular weight of less than 500. Examples of the hindered amine light stabilizer of this kind 
include the following compounds. 

Examples of the hindered amine light stabilizer having a molecular weight of 500 or more include: 

(1) dimethyl succinate-1-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine polycondensation product, 

(2) 1,2,3,4-butanetetracarboxylic acid-2,2,6,6-tetramethyl-4-piperidinol tridecyl alcohol condensation product, 

(3) 1,2,3,4-butanetetracarboxylic acid-2,2,6,6-tetramethyl-4-piperidinol tridecyl alcohol condensation product, 

(4) poly[[{6-(1 ,1 .S^-tetramethylbutyOimino-l ,3,5-triazine-2 1 4-diyl}{(2 ) 2,6,6-tetramethyl-4-piperidyl)imino}]hexam- 
ethylene{(2,2,6,6-tetramethyl-4-pipgridyl)imino}] 

(5) 2-(3,5-di-tert-butyl-4-hydroxybenzyl)-2-n-butylmalonic acid-bis(1 ,2 t 2,6,6-pentamethyl-4-piperidyl), 

(6) tetrakis(2,2,6,6-tetramethyl-4-piperidyl)-1,2,3 l 4-butanetetracarboxylate ) 

(7) tetrakis(2,2 I 6 1 6-tetramethyl-4-piperidyl)1,2 t 3,4-butanetetracarboxylate, 

(8) bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate, and 

(9) 1-[2-[3-(3,5-di-tert-butyl-4-hydroxyphenyl)^ 
nyloxy]-2,2,6,6-tetramethylpiperidine. 

Examples of the hindered amine light stabilizer not having a N-H bond and having a molecular weight of less than 
500 include: 

(10) S-benzyl-y.Z.S.S-tetramethyl-S-octyl-I.S.e-triazaspiro^.SJundecane^^-dione. 

The above-described compounds (1), (2), (5), (6), (8) and (9) are preferably used in the second embodiment of 
the present invention, as the hindered amine light stabilizer. 

Antioxidants, thermal stabilizers, ultraviolet absorbers, flame retardants, nucleating agents, organic fillers, and 
inorganic fillers, etc., commonly added to polypropylene resins, may be added as long as the effect of the present 
invention is not lost. 

The composition of the present invention can be prepared by the conventional method. A powder or pellet of a 
crystalline ethylene-propylene block copolymer is blended with a thermoplastic elastomer, an inorganic filler, a hindered 
phenolic antioxidant not containing nitrogen, a nitrogen-containing hindered phenolic antioxidant, a benzotriazole ul- 
traviolet absorber, and a hindered amine light stabilizer, etc., in a Henschel mixer or the like, and the blend is melt 
kneaded in a monoaxial or biaxial extruder to prepare the composition of the present invention. Alternatively, the melt 
kneading may be conducted by using a roll or banbury mixer-instead of the monoaxial extruder 
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EXAMPLES 

The present invention will now be described in more detail by the following Examples. 

The abbreviations of the nitrogen -containing hindered phenolic antioxidants, etc., used in the present Examples 
are as follows. 

(1) Hindered phenolic antioxidants not containing nitrogen: 

(1) AO-1 .... 2 l 6-di-tert-butyl-4-methylphenol 

(2) AO-2 .... octadecyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate 

(3) AO-3 .... pentaerylhrityl-tetrakis [3-(3,5<Ji-tert-butyl-4-hydroxyphenyl) propionate] 

(2) Nitrogen-containing hindered phenolic antioxidants: 

(1) NAO-1 ... l,3 l 5-tris(3,5<Ji-tert-butyl-4-hydroxybenzyi)-S-tria2ine-2 I 4 l 6-(1H t 3H, 5H)trione 

(2) NAO-2 ... 2,4-bis(n-octylthio)-6-(4-hydroxy-3,5-di-tert-butylanilino)-1,3,5-triazine 

(3) Organic sulfur type antioxidants 

(1) SAO-1 ... dilauryl-3,3'-thiodipropionate 

(2) SAO-2 ... distearyl-3,3Mhiodipropionate 

(4) Benzotriazole ultraviolet absorbers: 

(1) UV-1 .... 2-(3-tert-butyl-5-methyl-2-hydroxyphenyl)-5-chlorobenzotriazole 

(2) UV-2 .... 2,2-methylene-bis[4-(1,1 I 3,3-tetramethylbutyl)-6-(2H-benzotriazole-2-yl)phenol] 

(5) Hindered amine light stabilizers either having a molecular weight of 500 or more, or not having a N-H bond and 
having a molecular weight of less than 500: 

(1) HALS-1 ... dimethyl succinate- 1-(2-hydroxyethyl)-4-hydroxy -2,2, 6,6-tetramethyipiperidine polycondensa- 
tion product 

(2) HALS-2 ... bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate 

(3) HALS-3 ... 1 ,2,3,4-butanetetracarboxylic acid-1 ,2,2,6,6-pentamethyl-4-piperidinol tridecyl alcohol conden- 
sation product 

(4) HALS-4 ... 8-benzyl-7,7,9,9-tetramethyl-3-octyl-1 ,3,8-triazaspiro[4,5]undecane-2,4-dione 

(6) Other hindered amine light stabilizers: 

(1) HALS-5 ... bis(2,2,6,6-tetramethyl-4-piperidy1) sebacate 

(2) HALS-6 ... 4-benzoy!oxy-2,2,6,6-tetramethyl-piperidine 

(3) HALS-7 ... tetrakis (2,2 ) 6,6-tetramethyl-4-piperidyl)-1 ,2,3,4-butanetetracarboxylate 
Example 1 

(1) Crystalline ethylene-propylene block copolymer (PP-1) 

(a) Ethylene content: 7.5% by weight 

(b) MFR 20 g/1 0 min 65% by weight 

(2) Ethylene-propylene copolymer rubber (EPR-1) 

(a) Ethylene content: 75% by weight 

(b) Mooney viscosity (ML 1+4 100°C) 20 ... 25% by weight 

(3) Talc (average particle diameter: 2.5 ujti) ... 10% by weight 

(4) 100 parts by weight in total of the above materials (1), (2) and (3) were blended with the following materials: 
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(1) Hindered phenolic antioxidant not containing nitrogen 
AO-2 ... 0.2 part by weight 

(2) Nitrogen -containing hindered phenolic antioxidant 
NAO-1 ... 0.2 part by weight 

5 (3) Benzotriazole ultraviolet absorber 

UV-1 ... 0.2 part by weight 

(4) Hindered amine light stabilizer 
HALS-1 ... 0.3 part by weight 

(5) Carbon black (pigment) ... 0.1 part by weight 
10 (6) Magnesium stearate ... 0.2 part by weight 

These materials were mixed by a Henschel mixer, melt-kneaded by a biaxial extruder set at 230°C : and pelletized 
to prepare a polypropylene resin composition. 

The above-described polypropylene resin composition was injection-molded to prepare a flat plate test piece having 
is a size of 50 mm x 90 mm x 2 mm for a measurement of the properties thereof. 

The flat plate test piece was exposed to a saturated vapor of 1,1 ,1-trichloroethane for 30 sec, the surface thereof 
was washed, and the test piece then dried in an oven set at 90 0 C, for 10 min. 

Thereafter, a plasma treatment was conducted. The conditions of the plasma treatment were as follows. 

20 . Degree of vacuum 1.0 Ton- 
Output of microwave 0.05 kw 
Treating time 0.3 sec 
Gas flow rate 600 cc/min 
Treating gas air 

25 

After the plasma treatment, the test piece was coated with a two-component potyurethane coating as a top coating, 
to a coating thickness of 40 um The coating was dried at 120°C for 30 min, and allowed to stand at room temperature 
for 48 hr to prepare a coated product. 

The coating property of the coated products was then evaluated. First, cross-cuts were provided in the coating of 
30 the test piece, by a cutter knife, to divide the coating into 100 1 mm square sections, then Cello Tape R was pressed 
thereover and peeled therefrom, and the number of sections at which the coating had peeled off was counted. 

The coating property was evaluated as o when peeling occurred in none of the sections, A when peeling occurred 
in 1 to 10 sections among 100 sections, and x when peeling occurred in 11 sections or more among 100 sections. 

Further, the weather resistance was evaluated on a test piece subjected to the plasma treatment only. The eval- 
35 uation of the weather resistance was conducted by measuring a time taken for a crack to become observable at a 
magnification of x 50, by using a sunshine weatherometer under the condition of a black panel temperature of 83?C. 

A test piece was used for the measurement of the physical properties, and the bending modulus and Izod impact 
strength were measured. The bending modulus and Izod impact strength were measured according to ASTM D-790 
and ASTM D-258, respectively. 
40 The results of the measurements of the coating property and the physical properties are shown in Table 1 . 

Example 2 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
45 uated in the same manner as that of Example 1 , except that HALS-2 was used as the hindered amine light stabilizer 
instead of HALS-1. The results are shown in Table 1. In this Example, no measurement was made of the bending 
modulus and Izod impact resistance. 

Example 3 

so 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 1, except that HALS-3 was used as the hindered amine light stabilizer 
instead of HALS-1. The results are shown in Table 1. In this Example, no measurement was made of the bending 
modulus and Izod impact resistance. 

55 

Example 4 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
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uated in the same manner as that of Example 1 , except that 0.1 part by weight of UV-2 was used as the benzotriazole 
ultraviolet absorber instead of UV-1. In this Example, no measurement was made of the bending modulus and Izod 
impact resistance. 

5 Example 5 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 1, except that NAO-2 was used as the nitrogen-containing hindered 
phenolic antioxidant instead of NAO-1 and HALS-2 was used instead of HALS-1 as the hindered amine light stabilizer. 
10 in this Example, no measurement was made of the bending modulus and Izod impact resistance. The results are shown 
in Table 1 . 

Example 6 

is A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 

uated in the same manner as that of Example 1 , except that 0.05 part by weight of AO-1 and 0. 1 part by weight of AO- 
2 and AO-3 were used as the hindered phenolic antioxidant instead of 0.2 part by weight of AO-2 and the proportion 
of HALS-1 as the hindered amine light stabilizer was increased to 0.6 part by weight. In this Example, no measurement 
was made of the bending modulus and Izod impact resistance. The results are shown in Table 1 . 

20 

Example 7 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 3, except that the proportion of NAO-1 as the nitrogen-containing hindered 
25 phenolic antioxidant was reduced to 0.1 part by weight. In this Example, no measurement was made of the bending 
modulus and Izod impact resistance. The results are shown in Table 1. 

Example 8 

30 A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 

uated in the same manner as that of Example 2, except that the proportion of HALS-2 as the hindered amine light 
stabilizer was increased to 0.6 part by weight. In this Example, no measurement was made of the bending modulus 
and Izod impact resistance. The results are shown in Table 1. 

35 Example 9 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 1 , except that the proportion of UV-1 was reduced to 0.1 part by weight 
and the proportion of HALS-1 was increased to 0.4 part by weight. In this Example, no measurement was made of the 
40 bending modulus and Izod impact resistance. The results are shown in Table 1 . 

Example 10 

PP-2 having an ethylene content of 7.5% by weight and a MFR of 30 g/1 0 min was used as the crystalline ethylene- 
45 propylene block copolymer instead of PP-1 . Further, HALS-3 was used as the hindered amine light stabilizer instead 
of HALS-1. A composition was prepared, molded into a test piece, and subjected to measurements of the bending 
modulus and Izod impact strength and an evaluation of the coating property and weathering resistance, in the same 
manner as that of Example 4, except for the above-described conditions. The results are shown in Table 1 . 

50 Example 11 

A composition was prepared, molded into a test piece, and subjected to measurements of the bending modulus 
and Izod impact strength, and an evaluation of the coating property and weathering resistance, in the same manner 
as that of Example 10, except that PP-1 was used as the crystalline ethylene-propylene block copolymer instead of 
55 pp-2 and a hydrogenaton product of a styrene-butadiene block copolymer rubber (SEBS) was used as the thermo- 
plastic elastomer. The results are shown in Table 1. 
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Example 12 

The proportions of the crystalline ethylenepropylene block copolymer and ethylene-propylene copolymer rubber 
were 62% by weight and 28% by weight, respectively, and talc and fibrous magnesium oxysulfate (MOS) were each 
5 used in an amount of 5% by weight as the inorganic filler The kind and proportion of the hindered phenolic antioxidant 
were the same as those of Examples 10 and 11 . 

Thereafter, the bending modulus and Izod impact strength were measured, and the coating property and weath- 
ering resistance were evaluated. The results are shown in Table 1. 

io Example 1 3 

The proportions of the thermoplastic elastomer and talc were reduced to 22% by weight and 5% by weight, re- 
spectively. The proportion of the crystalline ethylene-propylene block copolymer was increased to 73% by weight. The 
resultant composition was molded into a test piece and subjected to measurements of the bending modulus and Izod 
is impact resistance, and an evaluation of the coating property and weathering resistance. The results are shown in Table 
1. 

Example 14 

20 a composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 

uated in the same manner as that of Example 1, except that HALS-4 was used as the hindered amine light stabilizer 
instead of HALS-1. The results are shown in Table 1. In this Example, no measurement was made of the bending 
modulus and Izod impact resistance. 

25 Comparative Example 1 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 1, except that the proportion of HALS-1 as the hindered amine light 
stabilizer was increased to 1 . 1 parts by weight. In this Comparative Example, no measurement was made of the bending 
so modulus and Izod impact resistance. The results are shown in Table 1 . 

Comparative Example 2 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
3S uated in the same manner as that of Example 3, except that the proportion of UV-1 as the benzotriazole ultraviolet 
absorber was increased to 0.7 part by weight. In this Comparative Example, no measurement was made of the bending 
modulus and Izod impact resistance. The results are shown in Table 1. 

Comparative Example 3 

40 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 3, except that the proportion of NAO-1 as the nitrogen-containing hindered 
phenolic antioxidant was increased to 1.2 parts by weight. In this Comparative Example, no measurement was made 
of the bending modulus and Izod impact resistance. The results are shown in Table 1 . 

45 

Comparative Example 4 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 9, except that no benzotriazole ultraviolet absorber was added. In this 
so Comparative Example, no measurement was made of the bending modulus and Izod impact resistance. The results 
are shown in Table 1 . 

Comparative Example 5 

55 a composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 

uated in the same manner as that of Example 9, except that no nitrogen-containing hindered phenolic antioxidant was 
added and the proportion of UV-1 as the ultraviolet absorber was increased to 0.2 part by weight. In this Comparative 
Example, no measurement was made of the bending modulus and Izod impact resistance. The results are shown in 
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Table 1. 

Comparative Example 6 

5 A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 

uated in the same manner as that of Example 1 , except that no hindered phenolic antioxidant not containing nitrogen 
was added. In this Comparative Example, no measurement was made of the bending modulus and Izod impact resist- 
ance. The results are shown in Table 1 . 

10 Comparative Example 7 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 4, except that no hindered amine light stabilizer was added. In this 
Comparative Example, no measurement was made of the bending modulus and Izod impact resistance. The results 
is are shown in Table 1 . 

Comparative Example 8 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
20 uated in the same manner as that of Example 4, except that HALS-5 was used as the light stabilizer instead of HALS- 
1 . In this Comparative Example, no measurement was made of the bending modulus and Izod impact resistance. The 
results are shown in Table 1 . 

Comparative Example 9 

25 

A composition was prepared, molded into a test piece, and the coating property and weathering resistance eval- 
uated in the same manner as that of Example 4, except that 0.2 part by weight of HALS-6 was used as the light stabilizer 
instead of HALS-1 . In this Comparative Example, no measurement was made of the bending modulus and Izod impact 
resistance. The results are shown in Table 1. 

30 

Comparative Example 10 

The proportion of the crystalline ethylenepropylene block copolymer was increased to 87% by weight, and the 
proportion of the thermoplastic elastomer was reduced to 5% by weight. The resultant coating was subjected to an 
35 evaluation of the coating property and weathering resistance and measurements of the bending modulus and Izod 
impact strength. The results are shown in Table 1. 

Comparative Example 11 

40 A composition containing no inorganic filler was prepared and subjected to an evaluation of the coating property 

and weathering resistance and measurements of the bending modulus and Izod impact strength. The results are shown 
in Table 1. 
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The following is apparent from the above-described examples and comparative examples. 
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(1) A composition lacking any of the hindered phenolic antioxidant not containing nitrogen, nitrogen-containing 
hindered phenolic antioxidant, benzotriazole ultraviolet absorber, and hindered amine light stabilizer has a poor 
weathering resistance. 

5 (2) When the hindered amine light stabilizer does not satisfy the requirements specified in the present application, 

the composition has a poor coating property and a good adhesion of the coating cannot be attained even after a 
plasma treatment. 

(3) Even when the composition contains all of the hindered phenolic antioxidant not containing nitrogen, nitrogen- 
70 containing hindered phenolic antioxidant, benzotriazole ultraviolet absorber and hindered amine light stabilizer, 

the weathering resistance and coating property are unsatisfactory if the proportions of the above-described addi- 
tives are outside the respective ranges specified in the present invention. 

In the polypropylene resin composition of the present invention, use is made, as an antioxidant, of a combination 
is of a hindered phenolic antioxidant not containing nitrogen with a nitrogen-containing hindered phenolic antioxidant. 
Further, a hindered amine either having a molecular weight of 500 or more, or not having a N-H bond and a molecular 
weight of less than 500 is used as a light stabilizer. The composition of the present invention ensures that there is no 
substantial bleeding-out of the hindered amine light stabilizer onto the surface thereof, and therefore, the subsequent 
plasma treatment can be effectively conducted, and the coating property can be remarkably improved. Even if the 
20 bleeding out of, for example, the hindered amine light stabilizer occurs, the plasma treatment can be effectively carried 
out. 

Accordingly, the composition of the present invention can satisfy the compatibility of the weathering resistance 
with the coating property currently demanded for bumper materials. 

25 

Claims 

1. A polypropylene resin composition comprising: 

30 (j) 100 parts by weight of a composition comprising: 

(a) 45 to 88% by weight of a crystalline ethylene-propylene block copolymer, 

(b) 10 to 35% by weight of a thermoplastic elastomer having a substantially saturated main chain, and 

(c) 2 to 25% by weight of an inorganic filler; 

35 

(ii) 0.03 to 0.6 part by weight of a hindered nitrogen-free phenolic antioxidant; 

(iii) 0.03 to 0.6 part by weight of a nitrogen-containing hindered phenolic antioxidant; 

(iv) 0.03 to 0.5 part by weight of a benzotriazole ultraviolet absorber; and 

(v) 0.05 to 1 .0 part by weight of a hindered amine light stabilizer having a molecular weight of at least 500 or 
40 having no N-H bond and having a molecular weight of less than 500. 

2. A polypropylene resin composition as claimed in claim 1 , wherein the crystalline ethylene-propylene block copol- 
ymer has an ethylene content of 5 to 25% by weight and an MFR of 1 0 to 70 g/10 min. 

45 3. A polypropylene resin composition as claimed in claim 1 , wherein ihe thermoplastic elastomer is at least one 
member selected from the group consisting of hydrogenated products of ethylene-propylene copolymer rubbers, 
ethylene-propylene-diene terpolymer rubbers, ethylene-butene copolymer rubbers, styrene-butadiene block co- 
polymer rubbers, styrene-butadiene random copolymer rubbers, styrene-isoprene block copolymer rubbers, and 
styrene-isoprene random copolymer rubbers. 



so 



4. A propylene resin composition as claimed in claim 1 , wherein the inorganic filler has an average size of 5 u.m or less. 

5. A polypropylene resin composition as claimed in claim 1 , wherein the inorganic filler is at least one member selected 
from the group consisting of talc, calcium carbonate, calcium oxide, calcium hydroxide, magnesium carbonate, 
magnesium hydroxide, magnesium oxide, aluminum hydroxide, magnesium sulfate, barium sulfate, glass powder, 
clay, dolomite, mica, silica, alumina, potassium titanate, wollastonite, fibrous magnesium oxysulfate, and glass 
fiber. 
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Patentanspruche 

1. Polypropylenharzzusammensetzung, umfassend: 

5 i) 100 Gewichtsteite einer Zusammensetzung, umfassend: 

a) 45 bis 88 Gew. % eines kristallinen Ethylen-Propylen-Blockcopolymeren; 

b) 10 bis 35 Gew. % eines thermoplastischen Elastomeren mit einer im wesentlichen gesattigten Haupt- 
w kette; und 

c) 2 bis 25 Gew. % eines anorganischen Fullstoffs; 

ii) 0,03 bis 0,6 Gewichtsteile eines sterisch gehinderten sttckstofffreien phenolischen Antioxidans; 

15 

iii) 0,03 bis 0,6 Gewichtsteile eines stickstoffhaltigen sterisch gehinderten phenolischen Antioxidans; 

iv) 0,03 bis 0,5 Gewichtsteile eines Benzotriazol-UV-Lichtabsorbers; und 

20 v) 0,05 bis 1 ,0 Gewichtsteile eines sterisch gehinderten Amins als Lichtstabilisator, welches ein Molekularge- 

wicht von mindestens 500 Oder keine N-H-Bindung und ein Molekulargewicht unter 500 aufweist. 

2. Polypropylenharzzusammensetzung nach Anspruch 1 , worin das kristalline Ethyl en -Propyl en -Blockcopolymer ei- 
nen Ethylengehalt von 5 bis 25 Gew. % und etnen Schmetzindex von 10 bis 70 g/10 min aufweist. 

25 

3. Polypropylenharzzusammensetzung gemaG Anspruch 1, worin das thermoplastische Elastomer mindestens aus 
einem Mitglied besteht, ausgewahlt aus deraus hydrierten Produkten von Ethylen-Propylen-Copolymer-Kautschu- 
ken, Ethylen-Propylen-Dien-Terpolymer-Kautschuken, Ethyten-Buten-Copolymer-Kautschuken, Styrol-Butadien- 
Biock-Copolymer-Kautschuken, Styrol-Butadien-Random-Copolymer-Kautschuken, Styrol-isopren-Blockcopoly- 

30 mer-Kautschuken und Styrol-lsopren-Randomcopolymer-Kautschuken bestehenden Gruppe. 

4. Polypropylenharzzusammensetzung gemaG Anspruch 1 , worin der anorganische FOIlstoff eine mittlere GroGe von 
5 \xm oder weniger aufweist. 

35 5. Polypropylenharzzusammensetzung gemaG Anspruch 1 , worin der anorganische FOIlstoff mindestens aus einem 
Mitglied besteht, ausgewahlt aus der aus Talk, Calciumcarbonat, Calciumoxid, Calciumhydroxid, Magnesiumcar- 
bonat, Magnesiumhydroxid, Magnesiumoxid, Aluminiumhydroxid, Magnesiumsulfat, Bariumsulfat, Glaspulver, 
Ton, Dolomit, Glimmer, Siliziumdioxid, Aluminiumoxid, Kaliumtitanat, Wollastonit, faseriges Magnesiumoxysulfat 
und Glasfasem bestehenden Gruppe. 

40 

Revendications 

1 . Composition de res in e de polypropylene comprenant : 

45 

(i) 100 parties en poids d'une composition comprenant : 

(a) 45 a 88 % en poids d'un copolymere sequence cristallin d'elhylene-propylene, 

(b) 10 a 35 % en poids d'un elastomere thermoplastique ayant une chatne principale essentiellement 
so saturee et 

(c) 2 a 25 % en poids d'une charge minerale ; 

(ii) 0,03 a 0,6 partie en poids d'un antioxydant ph6nolique empeche non azote ; 

(iii) 0,03 a 0,6 partie en poids d'un antioxydant phenolique azote encombre ; 

55 (jv) 0,03 a 0,5 partie en poidsd'un agent absorbant les rayons ultraviolets de type benzotriazole ; et 

(v) 0,05 a 1 ,0 partie en poids d'un stabilisant vis a vis de la lumiere de type amine encombree ayant un poids 
moleculaire d'au moins 500 ou ne presentant aucune liaison N-H et ayant un poids moleculaire inferieura 500. 
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Composition de resine de polypropylene selon la revendication 1 , dans laquelle le copolymere sequence cristallin 
d'ethylene-propylene a une teneur en ethylene de 5 a 25 % en poids et un indice de fluidite a I'etat fondu de 10 a 
70 g/10 min. 

Composition de r6sine de polypropylene selon la revendication 1, dans taquelle I'elastomere thermoplastique est 
au moins un composant choisi parmi les produits hydrogends des caoutchoucs copolymeres d'ethylene-propylene, 
des caoutchoucs terpolymeres d'ethylene-propylene-diene, des caoutchoucs copolymeres d'ethylene-butene, des 
caoutchoucs copolymeres sequences de styrene-butadiene, des caoutchoucs copolymeres statistiques de styre- 
ne-butadiene, des caoutchoucs copolymeres sequences de styrene-isoprene et des caoutchoucs copolymeres 
statistiques de styrene-isoprene. 

Composition de rdsine de polypropylene selon la revendication 1, dans laquelle la charge min6rale a une taille 
moyenne de 5 (am ou moins. 

Composition de resine de polypropylene selon la revendication 1 , dans laquelle la charge minerale est au moins 
un composant choisi parmi letalc, le carbonate de calcium, I'oxyde de calcium, I'hydroxyde de calcium, le carbonate 
de magnesium, I'hydroxyde de magnesium, I'oxyde de magn6sium, I'hydroxyde d'aluminium, le sulfate de magne- 
sium, le sulfate de baryum, la poudre de verre, I'argile, la dolomite, le mica, la silice, I'alumine, le titanate de 
potassium, la wollastonite, I'oxysulfate de magnesium fibreux et les fibres de verre. 
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